Subcutaneous Injection Volume of Biopharmaceuticals-Pushing the Boundaries.
Administration into the subcutaneous (SC) tissue is a typical route of delivery for therapeutic proteins, especially for frequent treatments, long-term regimens, or self-administration. It is currently believed that the maximum volume for SC injections is approximately 1.5 mL. Larger SC injection volumes are considered to be associated with injection pain and adverse events at the injection site. However, no controlled clinical studies and actual evidence exist to support this assumption. In this review, we discuss current and publically available data related to SC administration volumes. We conclude that injection volumes higher than 3.5 mL are worth exploring if required for the development of efficacious drug treatments. Studying tissue back pressure, injection site leakage, local tolerability, and injection-related adverse events, such as injection pain, should be considered for the development of higher SC injection volumes.